It is impossible to avoid changes in construction projects. Changes have minor and major effects on the success of a project, particularly on its cost. A detailed study of change is needed to alleviate such effects on project cost. This paper introduces the identification of specific change issues regarding costs that may lead to conflicts between the owner and the contractor of a project. Such identification would help project practitioners be aware of change issues and manage them effectively as well as open up alternative points of view of change by the two parties. To achieve the research objectives, a 16-item questionnaire with a five-point Likert scale was conducted to collect the necessary information. The data were collected from respondents in Cambodian building construction projects. Responses from 53 professionals working for contractors and owners were analysed with the aid of software package, Statistical Package for Social Science (SPSS). The result of tests indicated that good internal reliability of the scale and significant agreement among the respondents. The analysis of a one sample t-test showed that there were fifteen significant and important change issues. The five top priority change issues related to project costs are changes: in scheduling made by the owner, project scope made by the owner, made due to poor and incomplete design, in design functions required by owner/client, and in material specifications. The research findings would be beneficial to all project participants for gaining a deeper understanding of specific change issues so that change management can be carried out more efficiently. Project stakeholders would be more perceptive about the consequences of any changes that are made to a project.
Introduction
Changes to a construction project, are common and unavoidable at any project stage, for various reasons [1] . Any additions, deletions, or other revisions to project goals and scope are considered changes [2] . In construction sector, changes play a vital role in achieving the project goal. They may need to be executed at any stage of a construction project to optimise the benefits and to reach the owner's requirements [3] . Changes are often unwanted due to negative effects on project performance. Changes are also widely acknowledged by both owners and contractors as having effects that are difficult to quantify and frequently lead to disputes. In particular, changes can provoke conflicts between parties regarding to time, cost, and quality. For example, conflicts caused by change may bring a breakdown of the relationships between project stakeholders, especially if they result in project time extension, claims and disputes [4] . While changes are compensated by time extension, additional costs, and quality concerns, the conflicts between parties often arise. Changes must therefore be managed promptly and carefully.
Construction sector is one of the main benefactors of Cambodia's developing economy [5] . According to a review by CBRE-Cambodia, the value of construction projects has been steadily increasing each year. As a result, the number of buildings, factories and infrastructures in private and public projects increase remarkably. Based on the construction nature, many problems occur due to the complicated design, miscommunication and complex organizational structure. One important issue is changes in construction projects. Contractors in Cambodia need to have sufficient capability in dealing with many change issues. Furthermore, project stakeholders should understand the relevant problem that may occur due to the change issues.
This research objective is to identify issues of change leading to conflict between owners and contractors regarding cost. It aims to provide clear insight into specific change issues based on different originators of such changes, such as owner/client, designer, contractor, local authority, and suppliers. Change issues are prioritised based on the perceptions and experience of respondents. This research provides a closer look at specific change issues leading to cost conflicts between project practitioners.
Literature review

Types, causes, and impact of changes
There are many studies on the subject of changes, involving aspects of types, causes, impact, and management. As the research on change topic is broader view, it should be emphasized that the definition of change type helps to clarify the scope of the research. The two main kinds are project changes and organisational changes [5] . From another perspective, changes can be categorised according to the originators: owners, designers, contractors, and other parties [1] . In this research, classification of changes is focused on the change in construction project that occurs from several originators.
To minimise the change in construction, many research studies on change attempts to identify the predetermined factors that cause changes in the construction project. The causes of changes may depend on many factors, including the nature of projects, the employer's satisfaction, unforeseen conditions, work operations, authorities, and other important factors [6] . Due to the large number of variables, construction process is very complex. Changes appear for two main reasons: the complexity of the process and plan developments [7] . The findings from this research theme can help project managers to manage the predetermined factors so that the changes will be minimised.
In terms of impact, changes cause an adjustment to project cost when they increase cost and overhead expenses for all participants concerned, decrease labour productivity, and require additional payment to a particular party [8] . The negative effects of change on the project process have also been determined [9] . Senaratne and Sexton argue that rework due to unplanned change can cost 10-15 per cent of contract value [10] . It indicates the harmful effects of change on construction projects. More seriously, changes can result in disputes between owners and contractors [11] . In that case, contractors may feel that loss due to changes is the fault of designers and owners. Conversely, owners typically claim that loss in productivity is caused by the poor management of contractors.
Management of changes
Enormous concern about change has been shown in recent years due to its negative impact on a construction project life cycle. Moreover, dynamic planning and control methodology is customized to improve decision-making at a strategic level by adjusting the theory and practice at real construction firms [12] . A systematic approach to modelling change processes within a construction project is formulated that would be helpful for the identification and evaluation of change [13] . Previous studies aimed to enhance the productivity and cost savings resulting from changes. Despite many developed approaches, project practitioners still find it difficult to handle changes. Again, they also claim that changes always result in time extensions and cost overruns. Therefore, the study of change remains significant for better management.
Problem statement
Changes are still problems that cause negative impact on construction project performance. Project stakeholders cannot manage the changes properly, because they do not understand specific change issues clearly. The consequences of changes vary based on the types and nature of changes, yet these consequences are also based on how project stakeholders manage the changes [9] . It is necessary to understand well the root causes of conflicts caused by changes. Changes should be explored in detail. However, previous research lacks detailed studies about change issues in construction projects. Thus, it is essential to study change in detail by focusing on the impact of changes on relationships among parties. This paper captures specific change issues related to cost that creates conflicts among parties. The outcome of this study can assist project stakeholders in being aware of such change.
Methodology
The research discussed in this paper analyses the change issues that occur at construction sites. This section describes the steps of the research methodology, including data collection and analysis. Each step is implemented with specific purposes and expected outcomes. Figure 1 presents the details of the steps. In order to accomplish the research objectives, a questionnaire was given to a selected sample of construction experts. To represent all entities working in the construction industry, the selected respondents were invited to fill in the questionnaire. The target respondents were owners, owners' representatives, designers, consultants, and contractors.
First, many relevant previous papers were reviewed to gain more knowledge of changes and to explore change issues in building construction projects. Fourteen change issues were identified. Next, a pilot survey was conducted with ten target respondents to check the wording of the questionnaire, and ensure that the questionnaire covered all aspects of the change issues. As a consequence, two other change issues were discovered. The survey questionnaire was modified based on the feedback from respondents. After that, the main questionnaire was designed using the sixteen change issues. It consisted of two parts. The first contains the general information about respondents. In the second part, the respondents were requested to rate their degree of agreement against each change issue based on the five-point Likert scale (1-strongly disagree to 5-strongly agree). Next, the main survey questionnaire was carried out with 53 respondents who had worked for both owners and contractors. 20 respondents were from the owner side and the rest were from the contractor side. The respondents were asked to prioritise the change issues based on their perceptions and experience of being involved in decision making about change issues. Table 1 represents the change issues finalised from the literature review and pilot survey. The sixteen change issues were summarised and grouped into: (1) changes originated by owner/client (coding: O), (2) changes originated by designer (coding: D), (3) changes originated by contractor (coding: C), and (4) changes originated by other parties such as authorities (coding: S). After data collection finished, three types of statistical tests were performed to check the reliability of the Likert scale and consistency between respondents, and to determine the importance and significance of change issues. The reliability of the five-point Likert scale used in survey questionnaire was tested for internal consistency by computing Cronbach's Alpha. Finally, a one sample t-test was performed by using Statistical Package for Social Sciences (SPSS) to prioritise change issues based on the scores from respondents. To identify change issues, the one sample t-test was computed at a 95% confidence interval with a statistically significant mean score of 3.0 as a cut-point value [14] . The null hypothesis is rejected when the p-value obtained is less than the 0.05 level of significance [15] . The research interest is one-tailed, where we look only for sample mean values greater than the population mean.
Data analysis and discussions
In this part, the results from the analysis are presented. All tests were computed using SPSS. The analysis of this data set concentrates on the cost aspect of construction projects.
Reliability of test and concordance analysis
The value of Cronbach's Alpha (α) was 0.735. The values obtained for Cronbach's Alpha indicate good reliability of the scale in measuring importance in terms of time because it is greater than 0.7 [16] . This implies that further analysis can be performed. The result of the second test found the value of Kendall's coefficient to be 0.058; the low value of W enables rejection of the null hypothesis [17] . A significant difference in agreement has therefore been found among respondents.
Change issues leading to cost conflicts
A one sample t-test was conducted using SPSS. The results in Table 2 indicate that all change issues have mean values more than 3.0, and only fifteen contain p-values (Sig. 1-tailed) less than 0.05. Thus, it can be concluded that fifteen change issues are important and have sufficient evidence to reject the null hypothesis. The analysis of change issues leading to conflict between owners and contractors regarding cost reveals that the top five change issues are: schedule change by owner (O3, Mean = 4.04), scope change by owner (O1, Mean = 4.02), change due to poor and incomplete design by designer (D3, Mean = 3.96), design function change due to client's requirement (O2, Mean = 3.85), and change in material specifications (O4, Mean = 3.79). 
Discussion
This paper attempts to identify those changes that could lead to cost conflicts between employers and contractors. According to the analysis, the magnitude of conflicts over costs may depend on the originators of a change and the change situation. As a result, top five critical change issues are caused by owners and their representatives.
According to Table 2 , the most important change issue leading to cost conflicts between owners and contractors is schedule change by owner (O3). This change issue refers to modifications of a schedule requested by owner. For instance, owner may ask to change the date of the hand-over (shorten or extend the project's duration). An employer may want contractor to hand over some floors of the building. But, this partial handover is not a part of the original plan. This change may put pressure on the contractor to revise the actual plan and carry out the work to fulfil the owner's request. Sometimes, the contractor attempts to exempt the claim on costs, because the contractor wants to maintain relationship with the employers. Eventually, the contractor may encounter difficulties during the changes, because sometimes the work has to be accelerated. Moreover, the contractor has to ensure the quality, and may request some additional costs to complete the work on time. Yet, the owner may refuse such a request, and insist that the contractor complete the work anyway. Different opinions over this type of change often provoke conflicts regarding costs. Both parties have to understand the situation of this change issue.
Scope change caused by the owner (O1) refers to the addition or deletion of work from the contract due to inadequate planning or the lack of involvement on the part of the owner at the design stage. The consequences of scope change depend on which stage the change occurs. For example, the scope change might seriously affect the project costs if the owner is asked to change the scope after the contractor has finished the work, leading to rework, additional construction costs, etc. This may provoke minor effects on the project's costs if the scope change is made before construction. In another case, a scope change by the owner may also bring changes in design, quantity, and cost variations. During this time, construction work can also be interrupted. In this situation, the owner and contractor may have different opinions over the new costs or quantities. In addition, the interruption of the scope change can lead to increased waiting time and additional work while the project time may not be extended. The contractor may have to accelerate the work based on the original plan. If the scope change is too much, conflicts related to cost will inevitably arise.
At construction sites, change due to poor or incomplete design (D3) occurs almost in every project. The lack of information and complete design also create changes in design, quantity and technical process, resulting in cost variations. Normally, when there is an unclear and/or incomplete design, contractors have to request more information from the designer. It is common that such issues affect the project's time, as idle time is incurred waiting for the designer's reply. There are also additional costs when the scope of the work is not clear. In some cases, the contractor may claim an incomplete design even though the work item is the responsibility of the contractor to complete the construction. Therefore, the scope of the work item should be clearly defined whether or not it was part of the original scope in the contract. Furthermore, due to unclear information in the contractor's bidding document, the contractor might quote a price for a work that it is different from the owner's expectations as the price is not competitive with those of other contractors. A conflict related to cost arises when the price of the owner's favourite item is different from the one quoted by the contractor. If the owner does not want to pay, then a conflict occurs. Therefore, clear information and complete design is very important in order to reduce the conflicts about costs during construction.
Managing change due to the client's requirements (O2) is not easy, because there are various reasons for changes, such as marketing, client's demands, owner's finances, etc. The contractor must put in a lot of effort to satisfy the owner and the client. Consequently, such changes bring difficulties to the contractor. The impact of the change also depends on the time when the change occurs. In some cases, if the owner requests to change the function of a whole or a part of a building project when the work has already started, demolition work would be needed to adapt the actual work. Therefore, the contractor may claim additional costs. Meanwhile, the owner might not agree and might ask to renegotiate the price. The unit costs of labour works, such as coring work or demolition, may not have been defined in the original contract. This creates a conflict on the unit prices used for calculating costs. Thus, the requirements of the client should be well-defined in advance.
Regarding the change in material specifications (O4), conflicts over costs often emerge when the owner requests the materials of a project be changed. Again, any conflict that arises would mainly be about the costs of the new materials. The conflict is more serious when it is related to deposits made by the contractor to the material suppliers. The owner has to be responsible for the impact of requesting such a change. In addition, the owner has to pay for the extra costs resulting from changes in material specifications. In some case, the conflict occurs over labour, because the change in material specifications may require different labour skills than did the previous specifications. Therefore, the responsibility for such changes should be well-defined in contract clauses.
Based on the above discussion of various change issues, the impact of change issues might depend on the types of changes, change originators, stages in which changes occur, and other factors. When one change is executed, all project team have to acknowledge the consequences and manage them properly to avoid serious impact. Project participants should have better insights into specific change issues. In addition, the acceptance of any changes should be clarified and signed for by both parties. Decisions and cooperation from project stakeholders are very important to handle the changes effectively. Unclear management of change may easily lead to conflict among the parties. Many cases of serious conflicts over costs occur when both parties do not clearly understand the impacts of the changes.
Conclusion
This study focuses on specific change issues that lead to cost conflicts between owners and contractors in private building construction projects in Cambodia. Based on the findings, the key conclusion is that most of the important change issues leading to conflicts about projects costs originate mainly from the owner side. The top five-ranking change issues are caused by the owner side, which includes the designers. The findings of this research show important change issues leading to conflicts about costs. The questionnaires were conducted with 53 project practitioners from both the contractor and owner sides. The results show that fifteen of sixteen change issues are regarded as important issues that lead to conflicts over costs between owners and contractors. After the change issues are determined, project participants will be able to know what the important change issues are, and take proactive action to reduce the consequences when such changes occur. Although the objective of this research was achieved, this study does have some limitations. The research study was carried out in Cambodia, thus there might be differences with building construction projects in other countries. In addition, the personal behaviours of employers and contractors were not taken into consideration, because individual behaviour is very difficult to recognize.
